Cellular functions of cholesterol probed with optical biosensors.
Cholesterol is an essential constituent of cell membranes and the regulation of cholesterol concentration is critical for cell functions including signaling. In this paper, we applied resonant waveguide grating (RWG) biosensor to study the cellular functions of cholesterol through real time monitoring the dynamic mass redistribution (DMR) mediated by cholesterol depletion with methyl-beta-cyclodextrin (mbetaCD). In A431 cells, depletion of cholesterol by mbetaCD led to a DMR signature that was similar, but not identical to that induced by epidermal growth factor (EGF). To elucidate the cellular mechanisms of the DMR signal mediated by cholesterol depletion, a panel of modulators that specifically modulate the activities of various cellular targets were used to pretreat the cells. Results showed that the DMR signals triggered by cholesterol depletion are primarily linked to the transactivation of EGF receptor. Multiple signaling pathways including Ras/mitogenic activated protein (MAP) kinase, protein kinase C (PKC) and phosphatidylinositol 3-kinase (PI3K) acted synergically in the cell response, whereas the activation of protein kinase A (PKA) pathway was found to antagonize the cell response.